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N RXBARE

A cost efficient and manufacturable method of fabricating
strained semiconductor-on-insulator (SSOI) substrates is provided
that avoids wafer bonding. The method includes growing various
epitaxial semiconductor layers on a substrate, wherein at least one
of the semiconductor layers is a doped and relaxed semiconductor
layer underneath a strained semiconductor layer; converting the
doped and relaxed semiconductor layer into a porous
semiconductor via an electrolytic anodization process, and

oxidizing to convert the porous semiconductor layer into a buried

oxide layer. The method provides a SSOI substrate that includes a

relaxed semiconductor layer on a substrate; a high-quality buried
oxide layer on the relaxed semiconductor layer; and a strained
semiconductor layer on the high-quality buried oxide layer. In
accordance with the present invention, the relaxed semiconductor
layer and the strained semiconductor layer have identical
crystallographic orientations.
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density) X # % 1E5 defect/cm’ s #& X

PS 104035 K78 1 ARtz ik > £ P %HRobe L HBB L s
4 SiGe 448 » 3% SiGe 448 B4 R4 &8 Ge -

11435 K38 1 pRrifiz ik AP LS8R ks
Q{J °

12403 K38 1 AR FiE > HP BB B RBHFERE
S—p R -
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s

PBiF KA 2Rtz Tk VS pRABRHERANZLH
HEbHFEERE » mEEA S IEI9 atoms/cm® KRG

14435 K38 1 FREZ IR RV PR ARBFEREQ
AH—@4Sigyfidag o

154035 KIA 14 FRULZ % AP aswa¥rEReS Si
2, SiGe °

16w KRB | Xk EYSBRAREHFETRER

DR FERER —FEER -

1740F KB | iz ik RS REFERRAZL—RE
&) AL A% &9 J& /7 (strain) -

184035 KB | Rz ik AP RGFLERE LS — 04
Sigh¥FEae-.

194035 K8 18 ARl F ik AP ZmaoreyEgga s Si
2 SiGe -

20.4wsk RIE | R 7ok 0 R PR ME L BB R —HBH%
M BEA—BMREH A IELS atoms/cm’ R ¥ 3 °

214F KRB 1 Rz ik RV RO FERE - 2850
BRGHFEEE - URZEYFERE B4 —(100) - (110) ~
2%, (111) 84 & #4 &) (crystal orientation) °
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£ 94122166

100 06 A 22 B5E-#%#H

Wt KB 1 prriizFik EOSABEE T HBZA B E
ICZBGEFERE -

FRAE I iz Fk EPaBgIRas>THAMmRL

(electrolytic anodization) & #2

i KRB 2 mikz Ak AP R ERGRICERLE—
HF é’]/&’ﬁ;']‘?;f&ik’f? °

254wt KA 23 iz H ik BV R EAGRICEZHER —
Bl & N él] ’%. /IIL//? X—'%(AT v 3% % /llL/E 3@4’?7\ % I)ll.& E{/{ﬁé ) 0.05
%] #) 50milliAmps/cm”

26435 K38 1 prifizFik  HPZEXSILEREAF — S 7L
“ 8 0.1%RBEA -

274t K3 1 AR g B PRB KEPITHR— A
&i)% ’ %z}&iﬁ..*]'lc’f%'riitb L@\"‘ Fé i ﬂ.’%

28403 K18 1 ARz Fik 0 B PR KA HATA — AR 400
Cé,)/m};;i °

29403 KB | Rz F % ROS—HMESH TRIBH#
MERANGRGERGERE L ERARF

30. ﬁ%ﬁ —REB% R X EREARZ FiE
—JE YK B N — ﬁa%%ﬂi%#+
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£ 194122166
100 £ 06 A 22 B E-%H

Bz—%@lt SHBALREGFTRAN-—SEHRBY
SiGe #! pr (template)Tg L ;
TGRSR IR F ERE NBE LR AR
ey ¥ FREAH—SILE S UR
SILZRGF SRR SR B SILEHEL S
—1#@ KA » MAMNZELE FEBR okt SiGe A
B ZFa] °

Bl.—HY¥EHREH %
— ¥z 6,557 0 & 5 ¥ g2 (crystalline semiconductor)
IR

— %3ty SiGe 548 > MM ARLE » ZFKbes SiGe
542 Ge 2 E:23 99 BRFB 4% ##itd) SiGe 64K
LB R ERREH A 10%HB K %Kt SiGe 54K

— %45 ¥ & (metastable) x B BB B Z A @MEREL A — 14

JE (defect density) K # & 1ES defect/cm’ & & X ;

—32 X AL > N ER e SiGe 648 £ > HEAL
16 B — i E A(leakage current)#) A lmicroAmp s /& @ 3%
1 X AL B 4 A 2Megavolts 8 &5 2 — H F E 3%
(breakdown field) ;

— A S FHRR > N ZEXALRL BA—#
A B4 A 1E15 atoms/cm’ Rk 0 B P ey SiGe 4
R Ao a4 Si ¥R B H iR A& A(100) ~ (110) ~ &
(111) & # 5 # f(crystallographic orientation) » B 3 & 2% /& % 4
SiFEgRgaiiEXaiblE 2HERIL UK

—ERELHHERAFEREE AN LEES S
FERAH—KBLE -

E¥} 3‘r o °>
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